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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface 
acoustic wave device improved with respect to the phase 
balance and a communication apparatus using the 
same. 

SOLUTION: A longitudinal coupled resonator type 
surface acoustic wave filter 101 having three IDTs 
formed in the propagating direction of surface acoustic 
waves is provided on a piezoelectric board 501. The IDT 

103 located at the mid position among the three IDTs of 
the longitudinal coupled resonator type surface acoustic 
wave filter 101 is divided into two divisions approximately 
symmetrically to the propagating direction of the surface 
acoustic wave, and they are connected to balanced 
signal terminals 108, 109. The right and left IDTs 102, 

104 having inverted polarities are connected to an unbalanced signal terminal 107 to obtain a 
balance-unbalance converting function. A reactance component 120 formed inside or outside 
a package is connected to either the balanced signal terminal 108 or 109 on the piezoelectric 
board 501 . 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave device 
improved witli respect to the ptiase balance and a communication apparatus 
using the same. 

SOLUTION: A longitudinal coupled resonator type surface acoustic wave filter 



101 having three IDTs formed in the propagating direction of surface acoustic 
waves is provided on a piezoelectric board 501. The IDT 103 located at the mid 
position among the three IDTs of the longitudinal coupled resonator type surface 
acoustic wave filter 101 is divided into two divisions approximately symmetrically 
to the propagating direction of the surface acoustic wave, and they are 
connected to balanced signal terminals 108, 109. The right and left IDTs 102, 
104 having inverted polarities are connected to an unbalanced signal terminal 
107 to obtain a balance-unbalance converting function. A reactance component 
120 formed inside or outside a package is connected to either the balanced 
signal terminal 108 or 109 on the piezoelectric board 501. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It has the comb mold polar zone of three or more odd number individuals formed 
along the propagation direction of a surface acoustic wave on the piezo-electric 
substrate. Are said comb mold polar zone which goes away odd pieces and is 
located in the center among mold polar zone, while go away, divide a mold 
electrode into two in the propagation direction of a surface acoustic wave, and 
each is connected to a balanced signal terminal. In surface acoustic wave 
equipment equipped with the surface acoustic wave filter of the vertical joint 
resonator mold which has balanced - unbalance conversion function connected 
to the unbalance signal terminal while two go away and the mold polar zone has 
the structure which adjoins the comb mold polar zone located in the center of this, 
and which was reversed mutually, 

The outermost electrode finger of the comb mold polar zone located in said 
center floats, and they are an electrode or the grounded electrode, the comb 
mold polar zone located in said center is adjoined - two going away and among 
mold polar zone Surface acoustic wave equipment characterized by forming 
leading-about wiring asymmetrically so that parasitic capacitance may become 



[ the direction of the balanced signal terminal located in the side near the comb 
mold polar zone by which the outermost electrode finger which adjoins the comb 
mold polar zone located in said center is grounded ] large relatively. 
[Claim 2] 

It has the comb mold polar zone of three or more odd number individuals formed 
along the propagation direction of a surface acoustic wave on the piezo-electric 
substrate. Are said comb mold polar zone which goes away odd pieces and is 
located in the center among mold polar zone, while go away, divide a mold 
electrode into two in the propagation direction of a surface acpustic wave, and 
each is connected to a balanced signal terminal. In surface acoustic wave 
equipment equipped with the surface acoustic wave filter of the vertical joint 
resonator mold which has balanced - unbalance conversion function connected 
to the unbalance signal terminal while two go away and the mold polar zone has 
the structure which adjoins the comb mold polar zone located in the center of this, 
and which was reversed mutually, 

The outermost electrode finger of the comb mold polar zone located in said 
center is a signal electrode. 

The surface acoustic wave equipment characterized by to form leading-about 
wiring asymmetrically so that parasitic capacitance may become [ the direction of 
the balanced signal terminal located in the side near the comb mold polar zone 
whose outermost electrode finger which adjoins the comb mold polar zone which 
adjoins the comb mold polar zone located in said center, and which goes away 
two and is located in said center among mold polar zone is a signal electrode ] 
large relatively. 
[Claim 3] 

Surface acoustic wave equipment according to claim 1 or 2 which said piezo- 
electric substrate is carried in the package by flip chip bonding, and is 
characterized by the thing which were made into said asymmetry, and for which it 
takes about and wiring is formed in this package. 
[Claim 4] 



Surface acoustic wave equipment given in claim 1 thru/or any 1 term of 3 
characterized by forming leading-about wiring of a package on said piezo-electric 
substrates other than said unsymmetrical leading-about wiring in the core of the 
comb mold polar zone located in said center at the abbreviation symmetry to the 
virtual shaft perpendicularly established to the propagation direction of a surface 
acoustic wave. 
[Claim 5] 

It has the comb mold polar zone of three or more odd number individuals formed 
along the propagation direction of a surface acoustic wave on the piezo-electric 
substrate. Are said comb mold polar zone which goes away odd pieces and is 
located in the center among mold polar zone, while go away, divide a mold 
electrode into two in the propagation direction of a surface acoustic wave, and 
each is connected to a balanced signal terminal. In surface acoustic wave 
equipment equipped with the surface acoustic wave filter of the vertical joint 
resonator mold which has balanced - unbalance conversion function connected 
to the unbalance signal terminal while two go away and the mold polar zone has 
the structure which adjoins the comb mold polar zone located in the center of this, 
and which was reversed mutually. 

The outermost electrode finger of the comb mold polar zone located in said 
center floats, and they are an electrode or the grounded electrode, 
Surface acoustic wave equipment characterized by adding a reactance 
component or the delay line to the balanced signal terminal located in the side 
near the comb mold polar zone by which the outermost electrode finger which 
adjoins the comb mold polar zone which adjoins the comb mold polar zone 
located in said center, and which goes away two and is located in said center 
among mold polar zone is grounded. 
[Claim 6] 

It has the comb mold polar zone of three or more odd number individuals formed 
along the propagation direction of a surface acoustic wave on the piezo-electric 
substrate. Are said comb mold polar zone which goes away odd pieces and is 



located in the center among mold polar zone, while go away, divide a mold 
electrode into two in the propagation direction of a surface acoustic wave, and 
each is connected to a balanced signal terminal. In surface acoustic wave 
equipment equipped with the surface acoustic wave filter of the vertical joint 
resonator mold which has balanced - unbalance conversion function connected 
to the unbalance signal terminal while two go away and the mold polar zone has 
the structure which adjoins the comb mold polar zone located in the center of this, 
and which was reversed mutually, 

The outermost electrode finger of the comb mold polar zone located in said 
center is a signal electrode. 

Surface acoustic wave equipment characterized by adding a reactance 
component or the delay line to the balanced signal terminal located in the side 
near the comb mold polar zone whose outermost electrode finger which adjoins 
the comb mold polar zone which adjoins the comb mold polar zone located in 
said center, and which goes away two and is located in said center among mold 
polar zone is a signal electrode. 
[Claim 7] 

Surface acoustic wave equipment according to claim 5 or 6 which said piezo- 
electric substrate is carried in the package by flip chip bonding, and is 
characterized by forming said reactance component or delay line in this package. 
[Claim 8] 

Surface acoustic wave equipment given in claim 5 thru/or any 1 term of 7 
characterized by setting leading-about wiring on said reactance component or 
said piezo-electric substrates other than the delay line, and a package as the 
abbreviation symmetry to the virtual shaft prepared in the core of the comb mold 
polar zone located in said center at right angles to the propagation direction of a 
surface acoustic wave. 
[Claim 9] 

Surface acoustic wave equipment given in claim 5 thru/or any 1 term of 8 to 
which said reactance component is a capacitance component, and is 
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characterized by connecting with juxtaposition between said balanced signal 
terminals and ground potentials. 
[Claim 10] 

Surface acoustic wave equipment given in claim 5 thru/or any 1 term of 8 to 
which said reactance component is an inductance component, and is 
characterized by connecting with said balanced signal terminal at the serial. 
[Claim 11] 

Surface acoustic wave equipment given in claim 1 thru/or any 1 term of 10 
characterized by adding the surface acoustic wave resonator to a serial and/or 
juxtaposition to said surface acoustic wave filter. 
[Claim 12] 

Surface acoustic wave equipment given in claim 1 thru/or any 1 term of 1 1 to 
which said surface acoustic wave filter is characterized by plurality and carrying 
out cascade connection mutually. 
[Claim 1 3] 

Surface acoustic wave equipment according to claim 12 characterized by the 
total electrode finger number of said surface acoustic wave filter which carried 
out cascade connection being even. 
[Claim 14] 

Surface acoustic wave equipment according to claim 12 or 13 characterized by 
being set up so that the phases of the signal with which it connects through a 
signal line, respectively, and the comb mold polar zone located in each ends of 
each aforementioned surface acoustic wave filter by which cascade connection 
was carried out transmits this each signal line may differ about 180 degrees 
mutually. 
[Claim 15] 

Surface acoustic wave equipment given in claim 1 thru/or any 1 term of 14 
characterized by carrying out weighting of the electrode finger near the contiguity 
[ in / it goes away one side at least, and / the mold polar zone ] section when it is 
the comb mold polar zone which adjoins each other mutually among said surface 



acoustic wave filters. 
[Claim 16] 

Surface acoustic wave equipment according to claim 15 characterized by being 
said injury serial weighting with weight. 
[Claim 17] 

Said piezo-electric substrate is carried in the package by flip chip bonding. The 
external terminal of this package As opposed to the virtual shaft which is six, one 
unbalance signal terminal, two balanced signal terminals, and three grounding 
terminals, and six terminals prepared in the core of the comb mold polar zone 
located in the center of said surface acoustic wave filter perpendicularly to the 
propagation direction of a surface acoustic wave Surface acoustic wave 
equipment given in claim 1 thru/or any 1 term of 16 characterized by being 
arranged at the abbreviation symmetry. 
[Claim 18] 

Said piezo-electric substrate is carried in the package by flip chip bonding. The 
external terminal of this package As opposed to the virtual shaft which is five, 
one unbalance signal terminal, two balanced signal terminals, and two grounding 
terminals, and five terminals prepared in the core of the comb mold polar zone 
located in the center of said surface acoustic wave filter perpendicularly to the 
propagation direction of a surface acoustic wave Surface acoustic wave 
equipment given in claim 1 thru/or any 1 term of 16 characterized by being 
arranged at the abbreviation symmetry. 
[Claim 19] 

The communication device characterized by having surface acoustic wave 
equipment of a publication in claim 1 thru/or any 1 term of 18. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to surface acoustic wave equipment equipped with the 
surface acoustic wave filter which has balanced - unbalance conversion function. 
[0002] 

[Description of the Prior Art] 

The technical progress over the miniaturization of a portable telephone 
(communication device) in recent years and lightweight-izing has a remarkable 
thing. As a means for realizing this, development of the components which 
compounded the function of plurality [ miniaturization / the cutback of each 
component parts and ] from the first has also progressed. 
[0003] 

Against the background of such a situation, what gave balanced - unbalance 
conversion function and the function of the so-called balun to the surface 
acoustic wave equipment used for RF stage of a portable telephone is studied 
briskly in recent years, and has come to be used focusing on GSM (Global 
System for Mobile communications) etc. 
[0004] 

It applies also for some patents about the surface acoustic wave equipment 
which gave such a balanced - unbalance conversion function. The impedance by 



the side of an unbalance signal terminal currently indicated by drawing 3 at 
JP,1 1-97966,A shows the surface acoustic wave equipment which the 
impedance by the side of 50 ohms and a balanced signal terminal gave balanced 
- unbalance conversion function in which it was set as 200 ohms. 
[0005] 

In the vertical joint resonator mold surface acoustic wave filter 301 with which the 
configuration of drawing 3 has the comb mold polar zone (it is called IDT Inter- 
Digital Transducer and the following) along three and the propagation direction of 
a surface acoustic wave IDT303 located in the center was divided into two in the 
propagation direction of a surface acoustic wave at the abbreviation symmetry, 
each was connected to the balanced signal terminals 308 and 309, and each IDT 
302 and 304 of the right and left which reversed the polarity is connected to the 
unbalance signal terminal 307. Thereby, in the above-mentioned configuration, 
by polar reversal, balanced - unbalance conversion function can be given and the 
impedance by the side of a balanced signal terminal can be further made 
comparatively more into about 4 times of the impedance by the side of an 
unbalance signal terminal for 2 minutes of IDT303. 
[0006] 

With the filter which has balanced - unbalance conversion function, in the 
transmission characteristic in the passband between an unbalance signal 
terminal and each terminal of a balanced signal terminal, the amplitude 
characteristic is equal, and it is required that the phase should be reversed 180 
degrees and it is calling it amplitude unbalance and phase unbalance, 
respectively. 
[0007] 

With amplitude unbalance and phase unbalance, the filter equipment which has 
said balanced - unbalance conversion function is considered to be the device of 
three ports. For example, amplitude unbalance =|A| [ when making each of a port 
1 and a balanced output terminal into a port 2 and a port 3 ] and A=|20log(S21) |- 
|20log(S31) I, phase unbalance =|B-180|, and B=r*S21-**S31| defines an 
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unbalanced input terminal. As for such unbalance, amplitude unbalance is ideally 
made into 0 times in the passband of a surface acoustic wave filter, as for OdB 
and phase unbalance. 
[0008] 

[Problem(s) to be Solved by the Invention] 

However, there was a problem that unbalance was bad, in the conventional 
configuration shown in drawing 3 . The reason is because IDT302 differ in the 
polarity of the electrode finger which adjoins IDT303 mutually from IDT304 (310 
and 31 1 of drawing 3 ) and parasitic capacitance, bridge capacity, etc. included 
in each of each balanced signal terminals 308 and 309 differ from each other 
mutually by this. 
[0009] 

The object of this invention is to solve the above-mentioned problem in the 
configuration of drawing 3 , and have balanced - unbalance conversion function 
in which unbalance has been improved, and offer the surface acoustic wave 
equipment whose impedance of a balanced signal terminal is about 4 times the 
impedance of an unbalance signal terminal. 
[0010] 

[Means for Solving the Problem] 

In order that the surface acoustic wave equipment of this invention may solve the 
above technical problem, it has the comb mold polar zone of three or more odd 
number individuals formed along the propagation direction of a surface acoustic 
wave on the piezo-electric substrate. Are said comb mold polar zone which goes 
away odd pieces and is located in the center among mold polar zone, while go 
away, divide a mold electrode into two in the propagation direction of a surface 
acoustic wave, and each is connected to a balanced signal terminal. In surface 
acoustic wave equipment equipped with the surface acoustic wave filter of the 
vertical joint resonator mold which has balanced - unbalance conversion function 
connected to the unbalance signal terminal while two go away and the mold polar 
zone has the structure which adjoins the comb mold polar zone located in the 



center of this, and which was reversed mutually The outermost electrode finger 
of the comb mold polar zone located in said center floats, and they are an 
electrode or the grounded electrode, the comb mold polar zone located in said 
center is adjoined - two going away and among mold polar zone It is 
characterized by forming leading-about wiring asymmetrically so that parasitic 
capacitance may become [ the direction of the balanced signal terminal located 
in the side near the comb mold polar zone by which the outermost electrode 
finger which adjoins the comb mold polar zone located in said center is 
grounded ] large relatively. 
[0011] 

The unbalance between each balance signal terminals, especially phase 
unbalance are improvable by forming leading-about wiring asymmetrically so that 
parasitic capacitance may become [ the direction of the balance signal terminal 
located in the side near the comb mold polar zone by which the outermost 
electrode finger which adjoins the comb / which adjoins the comb mold polar 
zone which is located in said center according to the above-mentioned 
configuration / mold polar zone which goes away two and is located in said 
center among mold polar zone is grounded ] large relatively. 
[0012] 

In order that other surface acoustic wave equipments of this invention may solve 
the above technical problem, it has the comb mold polar zone of three or more 
odd number individuals formed along the propagation direction of a surface 
acoustic wave on the piezo-electric substrate. Are said comb mold polar zone 
which goes away odd pieces and is located in the center among mold polar zone, 
while go away, divide a mold electrode into two in the propagation direction of a 
surface acoustic wave, and each is connected to a balanced signal terminal. In 
surface acoustic wave equipment equipped with the surface acoustic wave filter 
of the vertical joint resonator mold which has balanced - unbalance conversion 
function connected to the unbalance signal terminal while two go away and the 
mold polar zone has the structure which adjoins the comb mold polar zone 



located in the center of this, and which was reversed mutually The outermost 
electrode finger of the comb mold polar zone located in said center is a signal 
electrode, the comb mold polar zone located in said center is adjoined - two 
going away and among mold polar zone It is characterized by forming leading- 
about wiring asymmetrically so that parasitic capacitance may become [ the 
direction of the balanced signal terminal located in the side near the comb mold 
polar zone whose outermost electrode finger which adjoins the comb mold polar 
zone located in said center is a signal electrode ] large relatively. 
[0013] 

according to the above-mentioned configuration, the comb mold polar zone 
located in said center is adjoined - two going away and among mold polar zone 
Relatively, the direction of the balanced signal terminal located in the side near 
the comb mold polar zone whose outermost electrode finger which adjoins the 
comb mold polar zone located in said center is a signal electrode so that parasitic 
capacitance may become large By forming leading-about wiring asymmetrically, 
the unbalance, especially phase unbalance between each balanced signal 
terminal are improvable. 
[0014] 

With the above-mentioned surface acoustic wave equipment, said piezo-electric 
substrate is carried in the package by flip chip bonding, and leading-about wiring 
made into said asymmetry may be formed in this package. 
[0015] 

In the above-mentioned surface acoustic wave equipment, leading-about wiring 
of a package on said piezo-electric substrates other than said unsymmetrical 
leading-about wiring may be formed in the core of the comb mold polar zone 
located in said center at the abbreviation symmetry to the virtual shaft 
perpendicularly established to the propagation direction of a surface acoustic 
wave. 
[0016] 

In order that the surface acoustic wave equipment of further others of this 



invention may solve the above technical problem It has the comb mold polar 
zone of three or more odd number individuals formed along the propagation 
direction of a surface acoustic wave on the piezo-electric substrate. Are said 
comb mold polar zone which goes away odd pieces and is located in the center 
among mold polar zone, while go away, divide a mold electrode into two in the 
propagation direction of a surface acoustic wave, and each is connected to a 
balanced signal terminal. In surface acoustic wave equipment equipped with the 
surface acoustic wave filter of the vertical joint resonator mold which has 
balanced - unbalance conversion function connected to the unbalance signal 
terminal while two go away and the mold polar zone has the structure which 
adjoins the comb mold polar zone located in the center of this, and which was 
reversed mutually The outermost electrode finger of the comb mold polar zone 
located in said center floats, and they are an electrode or the grounded electrode. 
It is characterized by adding a reactance component or the delay line to the 
balanced signal terminal located in the side near the comb mold polar zone by 
which the outermost electrode finger which adjoins the comb mold polar zone 
which adjoins the comb mold polar zone located in said center, and which goes 
away two and is located in said center among mold polar zone is grounded. 
[0017] 

According to the above-mentioned configuration, the unbalance, especially 
phase unbalance between each balanced signal terminal are improvable by 
having added a reactance component or the delay line to the balanced signal 
terminal located in the side near the comb mold polar zone by which the 
outermost electrode finger which adjoins the comb mold polar zone located in the 
center is grounded. 
[0018] 

In order that the surface acoustic wave equipment of further others of this 
invention may solve the above technical problem It has the comb mold polar 
zone of three or more odd number individuals formed along the propagation 
direction of a surface acoustic wave on the piezo-electric substrate. Are said 



comb mold polar zone which goes away odd pieces and is located in the center 
among mold polar zone, while go away, divide a mold electrode into two in the 
propagation direction of a surface acoustic wave, and each is connected to a 
balanced signal terminal. In surface acoustic wave equipment equipped with the 
surface acoustic wave filter of the vertical joint resonator mold which has 
balanced - unbalance conversion function connected to the unbalance signal 
terminal while two go away and the mold polar zone has the structure which 
adjoins the comb mold polar zone located in the center of this, and which was 
reversed mutually The outermost electrode finger of the comb mold polar zone 
located in said center is a signal electrode, the comb mold polar zone located in 
said center is adjoined - two going away and among mold polar zone It is 
characterized by adding a reactance component or the delay line to the balanced 
signal terminal located in the side near the comb mold polar zone whose 
outermost electrode finger which adjoins the comb mold polar zone located in 
said center is a signal electrode. 
[0019] 

According to the above-mentioned configuration, the outermost electrode finger 
of the comb mold polar zone located in the center is a signal electrode, the comb 
mold polar zone located in said center is adjoined - two going away and among 
mold polar zone By having added a reactance component or the delay line to the 
balanced signal terminal located in the side near the comb mold polar zone 
whose outermost electrode finger which adjoins the comb mold polar zone 
located in said center is a signal electrode, the unbalance, especially phase 
unbalance between each balanced signal tenninal are improvable. 
[0020] 

With the above-mentioned surface acoustic wave equipment, said piezo-electric 
substrate is carried in the package by flip chip bonding, and said reactance 
component or delay line may be formed in this package. 
[0021] 

In the above-mentioned surface acoustic wave equipment, leading-about wiring 
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on said reactance component or said piezo-electric substrates other than the 
delay line, and a package may be set as the abbreviation symmetry to the virtual 
shaft prepared in the core of the comb mold polar zone located in said center at 
right angles to the propagation direction of a surface acoustic wave. 
[0022] 

With the above-mentioned surface acoustic wave equipment, said reactance 
component is a capacitance component and may be connected to juxtaposition 
between said balanced signal terminals and ground potentials. In the above- 
mentioned surface acoustic wave equipment, said reactance component is an 
inductance component and may be connected to said balanced signal terminal at 
the serial. 
[0023] 

With the above-mentioned surface acoustic wave equipment, the surface 
acoustic wave resonator may be added to a serial and/or juxtaposition to said 
surface acoustic wave filter. In the above-mentioned surface acoustic wave 
equipment, cascade connection of said surface acoustic wave filter may be 
carried out to two or more each other. It is desirable that the total electrode finger 
number of said surface acoustic wave filter which carried out cascade connection 
is even with the above-mentioned surface acoustic wave equipment. 
[0024] 

In the above-mentioned surface acoustic wave equipment, it is desirable to be 
set up so that the phases of the signal with which it connects through a signal 
line, respectively, and the comb mold polar zone located in each ends of each 
aforementioned surface acoustic wave filter by which cascade connection was 
carried out transmits this each signal line may differ about 180 degrees mutually. 
[0025] 

With the above-mentioned surface acoustic wave equipment, weighting of the 
electrode finger near the contiguity [ in / it goes away one side at least, and / the 
mold polar zone ] section it is [ contiguity ] the comb mold polar zone which 
adjoins each other mutually among said surface acoustic wave filters may be 



carried out. In the above-mentioned surface acoustic wave equipment, you may 

be said injury serial weighting with weight. 

[0026] 

In the above-mentioned surface acoustic wave equipment, said piezo-electric 
substrate is carried in the package by flip chip bonding. The external terminal of 
this package It is six, one unbalance signal terminal, two balanced signal 
terminals, and three grounding terminals, and six terminals may be arranged at 
the abbreviation symmetry to the virtual shaft perpendicularly prepared in the 
core of the comb mold polar zone located in the center of said surface acoustic 
wave filter to the propagation direction of a surface acoustic wave. 
[0027] 

With the above-mentioned surface acoustic wave equipment, said piezo-electric 
substrate is carried in the package by flip chip bonding, the external terminal of 
this package is five, one unbalance signal terminal, two balanced signal terminals, 
and two grounding temninals, and five terminals may be arranged at the 
abbreviation symmetry to the virtual shaft perpendicularly prepared in the core of 
the comb mold polar zone located in the center of said surface acoustic wave 
filter to the propagation direction of a surface acoustic wave. 
[0028] 

The communication device of this invention is characterized by having surface 
acoustic wave equipment given in above any they are, in order to solve the 
aforementioned technical problem. According to the above-mentioned 
configuration, since it has surface acoustic wave equipment excellent in 
unbalance, a communication link property can be improved. 
[0029] 

[Embodiment of the Invention] 

It will be as follows if one gestalt of operation of the surface acoustic wave 
equipment concerning this invention is explained based on drawing 1 . The 
surface acoustic wave equipment of this invention is equipped with the vertical 
joint resonator mold surface acoustic wave filter 101 which has three IDT(s) 



formed along the propagation direction of a surface acoustic wave on the piezo- 
electric substrate 501 as shown in drawing 1 . Divide into two IDT103 located in 
the center among three IDT(s) of said vertical joint resonator mold surface 
acoustic wave filter 101 in the propagation direction of a surface acoustic wave at 
the abbreviation symmetry, and each is connected to the balanced signal 
terminals 108 and 109. In the surface acoustic wave equipment which gave 
balanced - unbalance conversion function by connecting to the unbalance signal 
terminal 107 IDT 102 and 104 of the right and left which reversed the polarity Or 
it formed on the piezo-electric substrate any of said balanced signal terminals 
108 and 109 they are. it is characterized by connecting to juxtaposition the 
reactance component 120 which formed or carried out external to the package at 
the package. 
[0030] 

In the above-mentioned configuration, it has balanced - unbalance conversion 
function, and the impedance of a balanced signal terminal is about 4 times the 
impedance of an unbalance signal terminal, and the surface acoustic wave 
equipment which has improved unbalance by the reactance component 120 is 
obtained further. 
[0031] 
[Example] 
(Example 1) 

The configuration of the example 1 concerning this invention is explained using 
drawing 4 thru/or drawing 7 . In addition, future examples explain taking the case 
of the filter for DCS reception. First, the electrode configuration of an example 1 
is explained using drawing 4 . In the example 1, the surface acoustic wave 
resonator 402 connected to the vertical joint resonator mold surface acoustic 
wave filter 401 and the vertical joint resonator mold surface acoustic wave filter 
401 at the serial is formed with the aluminum (aluminum) electrode, respectively 
on the piezo-electric substrate 501 which consists of 40 **5-degreeYcutX 
propagation LiTa03. 



[0032] 

Each IDT 403 and 405 is formed, respectively so that the configuration of the 
vertical joint resonator mold surface acoustic wave filter 401 may put IDT404 
from both sides along the propagation direction of a surface acoustic wave, and 
each reflectors 406 and 407 are further formed in those both sides, respectively. 
[0033] 

IDT403 wanted to have the parallel electrode finger of each other of plurality 
which is prolonged in the direction which intersects perpendicularly from the 
band-like end face section (bus bar) and one flank of the end face section, was 
carried out, is equipped with two mold electrodes, and has each above- 
mentioned comb mold electrode in the condition of having become intricate 
between mutual electrode fingers so that the flank of the electrode finger of each 
above-mentioned comb mold electrode might be met mutually. 
[0034] 

In such IDT403, a signal transformation property and setting out of a passband 
are possible by setting up the decussation width of face which shows the die 
length and width of face of each electrode finger, spacing of each adjacent 
electrode finger, and the confrontation die length in the condition between mutual 
electrode fingers of having become intricate, respectively. Moreover, IDT403 and 
fundamental structure are the same about each of other IDT. A reflector has the 
function reflected in the direction which has spread the spread surface acoustic 
wave. 
[0035] 

Moreover, with the above-mentioned configuration, the pitch of several electrode 
fingers by the side of the nearness of IDT403 and IDT404 and the nearness of 
IDT404 and IDT405 is made smaller than other parts of IDT so that it may turn 
out that drawing 4 is seen (414 of drawing 4 , 415 parts). 
[0036] 

Furthermore, it goes away in IDT404 of a center, and a mold electrode is carried 
out in the propagation direction of a surface acoustic wave 2 ****s, it has become 



each comb mold electrodes 416 and 417, and each comb mold electrode 416 
and 417 is connected to each balanced signal terminals 412 and 413. Moreover, 
in this example 1, although a different comb mold electrode of another side which 
has met them from the comb mold electrodes 416 and 417 in IDT404 is used as 
the float electrode, the ground electrode grounded by the ground is sufficient as it. 
IDT405 has structure which carried out phase inversion to IDT403. Thereby, the 
above-mentioned configuration has balanced - unbalance conversion function. 
[0037] 

Each reflectors 409 and 410 are formed, respectively, one comb mold electrode 
of IDT408 is connected to the unbalance signal terminal 41 1, and the comb mold 
electrode of another side of IDT408 is connected to each IDT 403 and 405 so 
that the surface acoustic wave resonator 402 may put IDT408. 
[0038] 

The layout on the actual piezo-electric substrate 501 of an example 1 is shown in 
drawing 5 . In drawing 5 , the part corresponding to drawing 4 is shown using the 
same number. With the above-mentioned layout, each electrode pads 502-506 
for taking a package and a flow are formed, the electrode pad 502 corresponds 
to the unbalance signal terminal 41 1 , each electrode pads 503 and 504 are 
equivalent to the balanced signal terminals 412 and 413, respectively, each 
electrode pads 505 and 506 are grounding terminals, and each IDT is simplified 
and illustrated. 
[0039] 

Each electrode terminals 641-645 by the side of rear-face (shape of rectangle) 
640a of the package 640 of the abbreviation rectangular parallelepiped 
configuration which contained the configuration of an example 1 to drawing 6 are 
shown, respectively (the perspective drawing seen from the top-face side of 
surface acoustic wave equipment (device) shows). The electrode terminal 641 is 
arranged in the center of abbreviation of an edge in the longitudinal direction of 
rear-face 640a. Each electrode terminals 642 and 643 are arranged in both the 
corners of the other-end section in the longitudinal direction of rear-face 640a, 



respectively. Each electrode terminals 644 and 645 are arranged, respectively in 
the center of abbreviation of both **** in the longitudinal direction of rear-face 
640a. 
[0040] 

They are the unbalance signal terminal by which an electrode terminal 641 is 
connected to the electrode pad 502, the balanced signal terminal by which each 
electrode terminals 642 and 643 are connected to each electrode pads 503 and 
504, respectively, and the grounding terminal by which each electrode terminals 
644 and 645 are connected to each electrode terminals 505 and 506, 
respectively. 
[0041] 

The surface acoustic wave equipment of an example 1 is produced using the 
face down method of construction which takes a flow by the bump 656 in 
between the electrode surface of the piezo-electric substrate 501 , and the 
diamond touch sides 653 of a package 640, as shown in drawing 7 . 
[0042] 

The package 640 has the cap 654 for sticking and covering the rectangular plate- 
like bottom plate 651 , each side-attachment-wall section 652 which adjoined 
mutually, respectively and was set up from each **** of a bottom plate 651, and 
each up edge of each side-attachment-wall section 652, and closing the inside of 
a package 640. 
[0043] 

The description of an example 1 is the point of trying for the earth capacity which 
is equivalent to the reactance component 120 shown in drawing 1 to the band- 
like leading-about wiring 507 which connects the comb mold electrode 417 and 
the electrode pad 504, and which connects the comb mold electrode 416 and the 
electrode pad 503 in the band-like leading-about wiring 508 to become large, as 
shown in drawing 5 . 
[0044] 

Thus, by this example 1, in order to enlarge earth capacity, the lobe 509 is 



formed in addition so that it may project in the method of outside on the piezo- 
electric substrate 501 from the leading-about wiring 508. 
[0045] 

As for a lobe 509, it is desirable to be formed from the leading-about wiring 508 
of the location close to the leading-about wiring 51 1 which connects the electrode 
pad 506 and IDT405 by the side of a ground. 
[0046] 

Moreover, as for a lobe 509, it is desirable to be prepared so that an abbreviation 
rectangular cross is carried out to the longitudinal direction of the above- 
mentioned leading-about wiring 508, and it may estrange with the above- 
mentioned leading-about wiring 51 1 to abbreviation parallel and may be 
extended to them to the longitudinal direction of the above-mentioned leading- 
about wiring 51 1 . 
[0047] 

By the above-mentioned lobe 509, only about 0,1 6pF of earth capacity of the 
balanced signal terminal 413 shown in drawing 4 will become large from the 
balanced signal terminal 412, and, therefore, each leading-about wiring 508 and 
511 will be formed asymmetrically mutually. 
[0048] 

At this time, each electrode finger in IDT404 (each comb mold electrodes 416 
and 417) which adjoins IDT 403 and 405 is a signal electrode, respectively. The 
electrode finger of IDT405 which adjoins the comb mold electrode 417 connected 
to the electrode pad 504 made leading-about wiring with which earth capacity 
becomes large is also a signal electrode. The electrode finger of IDT403 which, 
on the other hand, adjoins the comb mold electrode 416 connected to the 
electrode pad 503 is a ground electrode. 
[0049] 

Furthermore, in the example 1, to the virtual shaft A which was shown in drawing 
4 thru/or drawing 6 and which was perpendicularly established to the propagation 
direction of a surface acoustic wave focusing on IDT404 divided into two, the 



configuration of those other than the asymmetry of a lobe 509 is set up so that 
the layout on the piezo-electric substrate 501 and all the packages 640 may 
become axial symmetry. He is trying for unbalance components other than the 
point that IDT403 differ in the polarity of the electrode finger which adjoins 
IDT404 mutually from IDT405 by this not to enter. 
[0050] 

If the detailed design of the vertical joint resonator mold surface acoustic wave 
filter 401 sets to lambdal wavelength decided by the pitch of the electrode finger 
which has not made the pitch small, 
Decussation width efface: 78.9lambdal 

IDT number (order of 403, 404, and 405): - (3)1919(3) / (3)26(3) (number of the 
electrode finger with which the inside of a parenthesis made the pitch small) 
Reflector number: 200 
duty: 0.67 (IDT and reflector) 
Electrode-layer thickness: 0.095lambdal 

The detailed design of the surface acoustic wave resonator 402 is as follows. 

Decussation width efface: 46.5lambdal 

IDT number: 150 

Reflector number: 100 

duty:0.67 

Electrode-layer thickness: 0.097lambdal 

Next, the operation and effectiveness about the configuration of this example 1 
are explained. The phase unbalance of the configuration of an example 1 is 
shown in drawing 8 . As shown in drawing 9 , the configuration of an example 1 , 
the design of surface acoustic wave equipment, the layout on the piezo-electric 
substrate 501 , the mounting approach of a package of the example 1 of a 
comparison as a comparison, etc. are altogether the same except having not 
formed the lobe 509 which is the part where earth capacity becomes large to the 
example 1 of drawing 5 at the leading-about wiring 508 about the layout on the 
piezo-electric substrate 501, but having taken about the leading-about wiring 508, 



and having set it as axial symmetry to wiring 507 and the virtual shaft A. The 
phase unbalance of the example 1 of a comparison which changed the layout on 
the piezo-electric substrate 501 into nothing [ lobe ] is also doubled, and it is 
shown in drawing 8 . 
[0051] 

The passband of the filter for DCS reception is 1805MHz - 1880MHz. In the 
example 1, whenever [ phase equilibrium ] is improved about about 10 degrees 
with about 12 maxes to gaps of the phase unbalance of this passband within the 
limits being about 22 maxes in the example 1 of a comparison according to 
drawing 8 . This is adjusting so that the earth capacity of the balanced signal 
terminal 413 may become large, and is the effectiveness that the phase shift 
between the balanced signal terminal 412 and the balanced signal terminal 413 
was amended. 
[0052] 

In the example 1, the lobe 509 which is the part where earth capacity becomes 
large was formed in the leading-about wiring 508. Next, with this, the lobe 515 as 
a part where it takes about like drawing 10 conversely, and earth capacity 
becomes large at wiring 507 was formed, and phase unbalance when about 
0.1 6pF of earth capacity of the balanced signal terminal 412 becomes large was 
investigated. The phase unbalance in the case of drawing 10 is shown in drawing 
11 . As a comparison, the result in the case of the example 1 of a comparison 
shown in drawing 9 is also shown according to drawing 1 1 . 
[0053] 

When it is made for the earth capacity of the balanced signal terminal 412 to 
become large, phase unbalance is getting worse rather than the example 1 of a 
comparison conversely. Of which balanced signal terminal earth capacity is 
enlarged should just determine by the existence of the non-electric-field field 
where the method of a list, i.e., the signal electrodes, and ground electrodes of 
the electrode finger which adjoins each other mutually of IDT 402-404 adjoins 
each other mutually. 



[0054] 

Each electrode finger [ in / in the case of an example 1 / IDT404 ] with which IDT 
403 and 405 is adjoined is each signal electrode of each comb mold electrodes 
416 and 417. The electrode finger in IDT405 which adjoins the comb mold 
electrode 417 which is made leading-about wiring with which earth capacity 
becomes large on the other hand, and which is connected to the electrode pad 
504 which adjoins IDT404 is a signal electrode, and forms the signal electrode 
and nothing (smallness) electric-field field which are the outermost electrode 
finger of the comb mold electrode 417 which meets. The electrode finger in 
IDT403 which, on the other hand, adjoins the comb mold electrode 416 
connected to the electrode pad 503 which adjoins IDT404 is a ground electrode, 
and forms an electric-field field with much signal electrode which is the outermost 
electrode finger of the comb mold electrode 416 which meets, and thing [ field / 
above-mentioned / nothing (smallness) electric-field / electric field ]. 
[0055] 

in the case of such a list of an electrode finger, phase unbalance is improvable 
by setting up by the lobe 509 so that it may become large relatively from the 
balanced signal terminal 412 by which the earth capacity of the balanced signal 
terminal 413 connected to the comb mold electrode 417 which has a non- 
electric-field field near the outermost electrode finger (or the above-mentioned 
outermost electrode finger -- facing) like an example 1 is connected to the comb 
mold electrode 416 
[0056] 

Next, it investigated like drawing 12 about the case where each electrode finger 
which adjoins each IDT 703 and 705 of IDT704, respectively is a neutral point 
electrode (a float electrode or a ground electrode is sufficient). The phase 
unbalance in the layout which shows the phase unbalance in the layout on the 
piezo-electric substrate 501 shown in drawing 13 at drawing 10 in the electrode 
configuration of drawing 12 (example of a complete-change form of an example 
1), and is shown in drawing 14 at drawing 5 in the electrode configuration of 



drawing 12 (example 3 of a comparison) is shown. The phase unbalance in the 
layout (nothing [ lobe ]) shown in drawing 9 in the electrode configuration of 
drawing 12 as an example 2 of a comparison is also shown as an example 2 of a 
comparison according to drawing 13 and drawing 14 , respectively. Drawing 13 
and drawing 14 are the results at the time of adjusting, respectively so that the 
earth capacity of about 0.02pF may go into the part of a lobe 515 and a lobe 509. 
[0057] 

In the case of the list of the electrode finger shown in drawing 12 , it turns out that 
phase unbalance is Improved like the layout shown in drawing 10 by making it 
become large relatively from the balanced signal terminal 713 by which the earth 
capacity of the balanced signal terminal 712 connected to the comb mold 
electrode 716 is connected to the comb mold electrode 717. 
[0058] 

Next, in the electrode configuration of drawing 12 , the phase unbalance at the 
time of adding the delay line and an inductance component to unbalance to each 
balanced signal terminal at a serial, respectively was investigated, respectively. 
[0059] 

The configuration (other modifications of an example 1) which added the delay 
line 720 as a reactance component 120 shown in drawing 1 to drawing 15 to the 
balanced signal terminal 712 connected to the comb mold electrode 716 is 
shown, and the configuration (modification of further others of an example 1) 
which added the inductance component 722 as a reactance component 120 
shown in drawing 1 to drawing 16 is shown. 
[0060] 

Drawing 15 and the phase unbalance of the case in each configuration of 
drawing 16 are shown in drawing 17 and drawing 18 . As a comparison, the 
layout of drawing 9 in the configuration of drawing 12 also shows the phase 
unbalance when having not added a delay-line or inductance component, either 
as an example 2 of a comparison respectively according to drawing 17 and 
drawing 18 . 



[0061] 

Although the concrete formation approach of the above-mentioned delay line 720 
or the inductance component 722 is omitted, it is possible to form the delay line 
which lengthened leading-about wiring a piezo-electric substrate top and in a 
package, for example, or to prepare the inductance component by the microstrip 
line. 
[0062] 

Moreover, as long as it is possible, as shown, for example in drawing 31 (a) and 
drawing 31 (b), respectively, you may carry out external to the location of 
outsides other than the interior of a package. In drawing 31 (a), the delay line and 
the circuit 655 used as an inductance component (reactance component) are 
established in the boundary part of the side-attachment-wall section 652 and a 
bottom plate 651 , and it sets to drawing 31 (b). On a bottom plate 651 , it may 
connect with a laminate 657 and a laminate 657 through a beer hall 658 and a 
beer hall 658 in the thickness direction, and the delay line formed between the 
bottom plate 651 and the laminate 657 and the circuit 659 used as an inductance 
component may be formed. 
[0063] 

When any of the delay line 720 and the inductance component 722 are inserted 
so that clearly from drawing 17 and drawing 18 , it turns out that phase 
unbalance has improved to the example 2 of a comparison. In addition, what is 
necessary is just to add the delay line 720 or the inductance component 722 to 
reverse to the balanced signal terminal 413 in the electrode configuration of 
drawing 4 . 
[0064] 

As explained above, it has the vertical joint resonator mold surface acoustic wave 
filter which has three IDT(s) formed along the propagation direction of a surface 
acoustic wave on the piezo-electric substrate in the example 1. In the surface 
acoustic wave equipment which gave balanced - unbalance conversion function 
by dividing into two IDT located in the center among three IDT(s) in the 



4 



propagation direction of a surface acoustic wave, and reversing the polarity of 
IDT on either side The phase unbalance of surface acoustic wave equipment is 
improvable by making unsymmetrical between each two balanced signal 
terminals earth capacity, the inductance component linked to a serial, and the 
reactance component that is at least one of the delay lines. 
[0065] 

Although how to bring the signal electrode on the piezo-electric substrate 501 
close to a ground electrode was shown as It considered as the approach of 
enlarging earth capacity in the example 1 and was shown in drawing 5 , this may 
form capacity 517 with a comb mold electrode like drawing 19 . Moreover, 
leading-about wiring in a package 640 may be adjusted. 
[0066] 

Moreover, in order to lose an excessive unbalance component, it was made for 
the layout on the piezo-electric substrate 501 and package 640 grade to become 
the same to a balanced signal terminal in the example 1 except adding earth 
capacity, an inductance component, and the delay line asymmetrically. Therefore, 
although the example (refer to drawing 6 ) in case the number of each electrode 
terminals 641-645 by the side of rear-face 640a of a package 640 is five was 
shown, as long as this invention is a package made into axial symmetry to the 
virtual shaft A lengthened at right angles to the propagation direction of a surface 
acoustic wave such centering on not only a package but centering on the center 
IDT divided into two, it may use what kind of package. 
[0067] 

For example, in the case of the package 800 which has six electrode terminals 
801-806 like drawing 20 , it can consider as axial symmetry to the virtual shaft A 
by using an electrode terminal 801 as an unbalance signal terminal, using each 
electrode terminals 802 and 803 as a balanced signal terminal, and using each 
electrode terminals 804-806 as a grounding terminal. 
[0068] 

In that case, the pattern layout on the piezo-electric substrate 501 like drawing 21 



The propagation direction of a surface acoustic wave should be met in the 
direction of a long side of the piezo-electric substrate 501 . To an electrode 
terminal 801 , the electrode pad 902 for the electrode pad 901 on the piezo- 
electric substrate 501 to an electrode terminal 802 The piezo-electric substrate 
501 top can also be easily made into axial symmetry to the virtual shaft A by 
connecting the electrode pad 903 to an electrode terminal 803, and connecting 
each electrode pads 904-906 to each electrode terminals 804-806 used as a 
grounding terminal, respectively. 
[0069] 

Moreover, although surface acoustic wave equipment was produced like drawing 
7 in the example 1 by the approach of taking the flow of a package and a piezo- 
electric substrate by the face down method of construction, it is satisfactory even 
if this is a wire bond method of construction. 
[0070] 

Moreover, join the piezo-electric substrate 1002 by the flip chip method of 
construction on the set substrate 1001 not only like the configuration of drawing 7 
but like drawing 22 as a configuration produced by the face down method of 
construction, and resin 1003 is covered and closed on it. As shown in the 
configuration cut per 1 package by dicing, and drawing 2323 , similarly join the 
piezo-electric substrate 1 102 by the flip chip method of construction on the set 
substrate 1 101 , and the sheet-like resin material 1 103 is covered and closed on it. 
Surface acoustic wave equipment may be produced with the configuration cut 
per 1 package by dicing. 
[0071] 

Although the example 1 showed the configuration which carried out the series 
connection of the surface acoustic wave resonator to the vertical joint resonator 
mold surface acoustic wave filter which has three IDT(s), also in the configuration 
to which the surface acoustic wave resonator is not connected, and the 
configuration by which parallel connection was carried out further, it is clear that 
the same effectiveness is acquired. Moreover, you may be the configuration of 



the vertical joint resonator mold of 51 DT which prepared IDT in the both sides of 

three IDT(s) further like drawing 24 . 

[0072] 

Moreover, even if it has given weighting like drawing 25 to the electrode finger 
130 of the neighborhood where IDT adjoins each other, the effectiveness of this 
invention is acquired. In the configuration of drawing 25 , unbalance is improved 
further. As an example of weighting, although serial weighting is used in drawing 
25 , this may be infanticide weighting, decussation width-of-face weighting, and 
duty weighting. 
[0073] 

Moreover, in this invention, you may be the configuration which carried out 
cascade connection of other vertical joint resonator mold surface acoustic wave 
filters 201 to the vertical joint resonator mold surface acoustic wave filter 101 like 
drawing 2 . As for IDT203 located in the center section of the vertical joint 
resonator mold surface acoustic wave filter 201 , it is desirable in that case for the 
total electrode finger number to be even. 
[0074] 

Moreover, it is desirable to adjust each IDT 102 and 104 and each sense of IDT 
202 and 204 so that the phases of the signal which transmits each signal lines 
205 and 206 which have connected the vertical joint resonator mold surface 
acoustic wave filter 101 and the vertical joint resonator mold surface acoustic 
wave filter 201 of each other may differ about 180 degrees. The surface acoustic 
wave equipment which excelled [ make / it / the above-mentioned configuration ] 
in unbalance further is obtained. 
[0075] 

The case where it mounts in the package which has six electrode terminals 
shown in drawing 26 and drawing 27 at drawing 20 again about the case where it 
mounts in the package which has each five electrode terminals which show the 
example of the layout on the piezo-electric substrate 501 in the case of using the 
electrode configuration of drawing 2 to drawing 6 is shown in drawing 28 and 



drawing 29 R> 9. 
[0076] 

Each electrode pads 1201, 1301, 1401, and 1501 become the configuration that 
connect an unbalance signal terminal and each electrode pads 1202, 1203, 1302, 
1303, 1402, 1403, 1502, and 1503 to a balanced signal terminal, and they 
connect the remainder to a grounding terminal, in that case. 
[0077] 

In the example 1 , although 40 **5-degreeYcutX propagation LiTa03 substrate 
was used as a piezo-electric substrate 501, as for this invention, the same 
effectiveness is acquired not only with this piezo-electric substrate 501 but with 
piezo-electric substrates, such as the 64 degrees - 72 degree YcutX propagation 
LiNb03 and the 41 -degree YcutX propagation LiNb03, as the principle from 
which effectiveness is acquired also shows. 
[0078] 

Next, the communication device using the surface acoustic wave equipment of 
this invention used as the above-mentioned example 1 concerning this invention 
and either of each of that modification, or the combination of those descriptions is 
explained based on drawing 30 . 
[0079] 

As shown in drawing 30 , as a receiver side (Rx side) which receives, the above- 
mentioned communication device 600 is equipped with an antenna 601, the 
antenna common section / RFTop filter 602, amplifier 603, Rx interstage filter 
604, a mixer 605, the IstIF filter 606, a mixer 607, the 2ndlF filter 608. the 
1st+2nd local synthesizer 61 1, TCXO (temperature compensated crystal 
oscillator (temperature-compensated crystal oscillator))612, a divider 613, and 
the local filter 614, and is constituted. As double lines showed, in order to secure 
balance nature from Rx interstage filter 604 to drawing 30 to a mixer 605, 
transmitting by each balanced signal is desirable. 
[0080] 

Moreover, as a transceiver side (Tx side) which transmits, it has the TxlF filter 



621, a mixer 622, Tx interstage filter 623, amplifier 624, a coupler 625, an isolator 
626, and APC (automatic power control)627 (APC), and the above-mentioned 
communication device 600 is constituted while sharing the above-mentioned 
antenna 601 , and the above-mentioned above-mentioned antenna common 
section / RFTop filter 602. 
[0081] 

And the surface acoustic wave equipment of this example mentioned above can 
use for the above-mentioned Rx interstage filter 604, the 1stlF filter 606, the TxlF 
filter 621, Tx interstage filter 623, and the antenna common section / RFTop filter 
602 suitably. 
[0082] 

The surface acoustic wave equipment concerning this invention is equipped with 
an unbalance-balance conversion function with a filtering function, and, moreover, 
the amplitude characteristic and the phase characteristic between each balanced 
signal have the outstanding property of being near, by the ideal. Therefore, the 
communication device of this invention which has the above-mentioned surface 
acoustic wave equipment can be improving the transmission characteristic while 
being able to reduce the number of component parts and being able to 
miniaturize by having used the compound-ized above-mentioned surface 
acoustic wave equipment. 
[0083] 

[Effect of the Invention] 

As explained above, the surface acoustic wave equipment of this invention It is 
the vertical joint resonator mold surface acoustic wave filter which has three 
IDT(s) formed along the propagation direction of a surface acoustic wave on the 
piezo-electric substrate. Divide into two IDT located in the center among three 
IDT(s) of said vertical joint resonator mold surface acoustic wave filter in the 
propagation direction of a surface acoustic wave at the abbreviation symmetry, 
and each is connected to a balanced signal terminal. In the surface acoustic 
wave equipment which gave balanced - unbalance conversion function by 



connecting to an unbalance signal terminal IDT of the right and left which 
reversed the polarity It is the configuration that the reactance component is 
connected [ at either of said each balanced signal terminal ] to the package and 
the package external at least one the piezo-electric substrate top. 
[0084] 

So, the above-mentioned configuration does the effectiveness that the unbalance 
between each balanced signal terminal is improvable, by connecting a reactance 
component to either of each balanced signal terminal. 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the surface acoustic wave equipment of this 
invention. 

[Drawing 2] It is the block diagram of the example of the complete-change form 
of the above-mentioned surface acoustic wave equipment (cascade connection). 
[Drawing 3] It is the block diagram of conventional surface acoustic wave 
equipment. 

[Drawing 4] It is the block diagram showing the electrode configuration of the 
surface acoustic wave equipment concerning the example 1 of this invention. 
[Drawing 5] It is the top view showing the layout on the piezo-electric substrate in 
the surface acoustic wave equipment of the above-mentioned example 1 . 
[Drawing 6] It is the top view showing arrangement of each terminal by the side 
of the rear face of the package which contained the surface acoustic wave 
equipment of the above-mentioned example 1 , respectively with the perspective 
drawing from the top-face (opposed face on the back) side of a package. 
[Drawing 7] It is the sectional view of the package which contained the surface 
acoustic wave equipment of the above-mentioned example 1 . 
[Drawing 8] It is the graph which shows the phase unbalance in each 
configuration of the above-mentioned example 1 and the example 1 of a 
comparison, respectively. 

[Drawing 9] It is the top view showing the layout of the surface acoustic wave 
equipment of the above-mentioned example 1 of a comparison. 



[Drawing 10] It is the top view showing the layout of the surface acoustic wave 
equipment as an example 2 of a comparison. 
[Drawing 1 1] It is the graph which shows the phase unbalance in the 
configuration (example 2 of a comparison) shown in drawing 10 , and each 
configuration of the above-mentioned example 1 of a comparison, respectively. 
[Drawing 12] It is the block diagram showing the electrode configuration about 
the surface acoustic wave equipment as an example of a complete-change form 
of the above-mentioned example 1 . 

[Drawing 13] When the electrode configuration of drawing 12 is constituted from 
a layout on the piezo-electric substrate of drawing 10 , it is the graph which 
shows the frequency-phase unbalance of the example 2 of a comparison, 
respectively. 

[Drawing 14] When the electrode configuration of drawing 12 is constituted from 
a layout on the piezo-electric substrate of drawing 5 , it is the graph which shows 
the frequency-phase unbalance of the example 2 of a comparison, respectively. 
[Drawing 15] It is the block diagram showing the surface acoustic wave 
equipment of other modifications of the above-mentioned example 1. 
[Drawing 16] It is the block diagram showing the surface acoustic wave 
equipment of the modification of further others of the above-mentioned example 
1. 

[Drawing 17] It is the graph which shows the configuration of drawing 15 , and 
the frequency-phase unbalance of the example 2 of a comparison, respectively. 
[Drawing 18] It is the graph which shows the configuration of drawing 16 , and 
the frequency-phase unbalance of the example 2 of a comparison, respectively. 
[Drawing 19] It is the block diagram showing the surface acoustic wave 
equipment of the modification of further others of the above-mentioned example 

1. 

[Drawing 20] It is the top view showing other examples about arrangement of 
each electrode terminal in the package of the above-mentioned example 1 . 
[Drawing 21] It is the block diagram showing the modification of further others of 



the surface acoustic wave equipment of the above-mentioned example 1 . 
[Drawing 22] It is the sectional view showing the 1 manufacture process of the 
surface acoustic wave equipment of the above-mentioned example 1 . 
[Drawing 23] It is the sectional view showing other manufacture processes of the 
surface acoustic wave equipment of the above-mentioned example 1 . 
[Drawing 24] It is the block diagram showing the modification of further others of 
the surface acoustic wave equipment of the above-mentioned example 1 . 
[Drawing 25] It is the block diagram showing the modification of further others of 
the surface acoustic wave equipment of the above-mentioned example 1 . 
[Drawing 26] It is the top view showing an example of the layout on a piezo- 
electric substrate at the time of mounting in the package which has each 
electrode terminal by the side of a rear face which shows the electrode 
configuration shown in said drawing 2 to drawing 6 . 
[Drawing 27] It is the top view showing the electrode configuration shown in 
above-mentioned drawing 2 in drawing 6 showing other examples of the layout 
on a piezo-electric substrate at the time of mounting in the package which has 
each electrode terminal by the side of a rear face. 

[Drawing 28] It is the top view showing an example of the layout on a piezo- 
electric substrate at the time of mounting in the package which has each 
electrode terminal by the side of a rear face which shows the electrode 
configuration shown in said drawing 2 to drawing 20 . 

[Drawing 29] It is the top view showing the electrode configuration shown in said 
drawing 2 in drawing 20 showing other examples of the layout on a piezo-electric 
substrate at the time of mounting in the package which has each electrode 
terminal by the side of a rear face. 

[Drawing 30] It is the important section block diagram of the communication 
device concerning this invention. 

[Drawing 31] It is the sectional view of the above-mentioned package when 
external [ of the reactance component or the delay line at the time of containing 
the surface acoustic wave equipment of the above-mentioned example 1 in a 



package ] is carried out to a package, (a) It is the example by which the circuit as 
the above-mentioned reactance component or the delay line was formed 
between a bottom plate and the side-attachment-wall section, and (b) is the 
example by which the above-mentioned reactance component or the delay line 
was formed as a circuit in the multilayer board which formed the laminate further 
on the bottom plate. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the surface acoustic wave equipment of this 
invention. 



[Drawing 2] It is the block diagram of the example of the complete-change form 
of the above-mentioned surface acoustic wave equipment (cascade connection). 
[Drawing 3] It is the block diagram of conventional surface acoustic wave 
equipment. 

[Drawing 4] It is the block diagram showing the electrode configuration of the 
surface acoustic wave equipment concerning the example 1 of this invention. 
[Drawing 5] It is the top view showing the layout on the piezo-electric substrate in 
the surface acoustic wave equipment of the above-mentioned example 1. 
[Drawing 6] It is the top view showing arrangement of each terminal by the side 
of the rear face of the package which contained the surface acoustic wave 
equipment of the above-mentioned example 1 , respectively with the perspective 
drawing from the top-face (opposed face on the back) side of a package. 
[Drawing 7] It is the sectional view of the package which contained the surface 
acoustic wave equipment of the above-mentioned example 1. 
[Drawing 8] It is the graph which shows the phase unbalance In each 
configuration of the above-mentioned example 1 and the example 1 of a 
comparison, respectively. 

[Drawing 9] It is the top view showing the layout of the surface acoustic wave 

equipment of the above-mentioned example 1 of a comparison. 

[Drawing 10] It is the top view showing the layout of the surface acoustic wave 

equipment as an example 2 of a comparison. 

[Drawing 1 1] It is the graph which shows the phase unbalance in the 

configuration (example 2 of a comparison) shown in drawing 10 , and each 

configuration of the above-mentioned example 1 of a comparison, respectively. 

[Drawing 12] It is the block diagram showing the electrode configuration about 

the surface acoustic wave equipment as an example of a complete-change form 

of the above-mentioned example 1 . 

[Drawing 13] When the electrode configuration of drawing 12 is constituted from 
a layout on the piezo-electric substrate of drawing 10 , it is the graph which 
shows the frequency-phase unbalance of the example 2 of a comparison, 



respectively. 

[Drawing 14] When the electrode configuration of drawing 12 is constituted from 
a layout on the piezo-electric substrate of drawing 5 , it is the graph which shows 
the frequency-phase unbalance of the example 2 of a comparison, respectively. 
[Drawing 15] It is the block diagram showing the surface acoustic wave 
equipment of other modifications of the above-mentioned example 1. 
[Drawing 16] It is the block diagram showing the surface acoustic wave 
equipment of the modification of further others of the above-mentioned example 
1. 

[Drawing 17] It is the graph which shows the configuration of drawing 15 , and 
the frequency-phase unbalance of the example 2 of a comparison, respectively. 
[Drawing 18] It is the graph which shows the configuration of drawing 16 , and 
the frequency-phase unbalance of the example 2 of a comparison, respectively. 
[Drawing 19] It is the block diagram showing the surface acoustic wave 
equipment of the modification of further others of the above-mentioned example 
1. 

[Drawing 20] It is the top view showing other examples about arrangement of 
each electrode terminal in the package of the above-mentioned example 1. 
[Drawing 21] It is the block diagram showing the modification of further others of 
the surface acoustic wave equipment of the above-mentioned example 1 . 
[Drawing 22] It is the sectional view showing the 1 manufacture process of the 
surface acoustic wave equipment of the above-mentioned example 1. 
[Drawing 23] It is the sectional view showing other manufacture processes of the 
surface acoustic wave equipment of the above-mentioned example 1 . 
[Drawing 24] It is the block diagram showing the modification of further others of 
the surface acoustic wave equipment of the above-mentioned example 1. 
[Drawing 25] It is the block diagram showing the modification of further others of 
the surface acoustic wave equipment of the above-mentioned example 1. 
[Drawing 26] It is the top view showing an example of the layout on a piezo- 
electric substrate at the time of mounting in the package which has each 



\ 



electrode terminal by the side of a rear face which shows the electrode 
configuration shown in said drawing 2 to drawing 6 . 
[Drawing 27] It is the top view showing the electrode configuration shown in 
above-mentioned drawing 2 in drawing 6 showing other examples of the layout 
on a piezo-electric substrate at the time of mounting in the package which has 
each electrode terminal by the side of a rear face. 

[Drawing 28] It is the top view showing an example of the layout on a piezo- 
electric substrate at the time of mounting in the package which has each 
electrode terminal by the side of a rear face which shows the electrode 
configuration shown in said drawing 2 to drawing 20 . 

[Drawing 29] It is the top view showing the electrode configuration shown in said 
drawing 2 in drawing 20 showing other examples of the layout on a piezo-electric 
substrate at the time of mounting in the package which has each electrode 
terminal by the side of a rear face. 

[Drawing 30] It is the important section block diagram of the communication 
device concerning this invention. 

[Drawing 31] It is the sectional view of the above-mentioned package when 
external [ of the reactance component or the delay line at the time of containing 
the surface acoustic wave equipment of the above-mentioned example 1 in a 
package ] is carried out to a package, (a) It is the example by which the circuit as 
the above-mentioned reactance component or the delay line was formed 
between a bottom plate and the side-attachment-wall section, and (b) is the 
example by which the above-mentioned reactance component or the delay line 
was formed as a circuit in the multilayer board which formed the laminate further 
on the bottom plate. 
[Description of Notations] 

101 Vertical Joint Resonator Mold Surface Acoustic Wave Filter 
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120 Reactance Component 
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